Isolation
shaking. During the cultivation, 37ul of DMS was added on days 4 and 11.
Following the DMS-enrichment culture, 0.1ml of the supernatant was spread on tryptic soya (TS) agar medium and incubated for 1 to 3 days at 30C, and then colonies were isolated from the plate.
Determination of MT andhS-decomposing activities
The isolated bacteria were cultured in TS liquid medium at 30C for 12h with shaking and then 5ml of the culture medium was transfered into 50ml of TS liquid medium and cultivated for a further 12h. After being washed, each strain was suspended and diluted in 100mM phosphate buffer (pH 7.0) containing 0.85% NaCI to give an absorbance at 660nm of approximately 0.2 (ca. 2x108 cells) in a serum-capped vial. The vial was continously bubbled with air containing 100ppm MT orhS at a flow rate of 100 ml/min and incubated at 30C for 10min with gentle shaking.
The concentration of MT in the liquid phase was determined using Ellman's method modified by Grassetti and Murrays), and Ishiguro6). The reaction mixture in the vial was filtered through a Millipore filter (pore size: 0.45um), and 20ul of 10mM DTNB solution in 100mM phosphate buffer (pH 7.0) was added to 3ml of the filtrate and vortexed. The absorbance of the mixture at 412nm was measured with ahITACHI MPS-2000 spectrophotometer. A quantitative curve was obtained using sodium methylsulfide as a standard. A linear relationship was observed between 0 and 2.5mM MT under the above analytical conditions.
The concentration ofhS in the liquid phase was directly determined using an ORION EA920 ionmeter for the first 10min and 6h after the addition of 10ml of 1M NaOH to 10ml of reaction mixture thathad been incubated.
MT in the gas phase of the vial was measured, for the first 10min and 24h later by gas chromatography with ahewlett Packard 5890 system equipped with a DB-17 column (J&W, supplied by Yokogawa Analytical Systems, Tokyo) and a FPD detector (200C).hS in the gas phase was measured during the first 10min and again 6 h later. The flow rate of the carrier gas was 1 ml/min and the injection temperature was 150C. MT-and HS-decomposing activity are indicated by the residual amount of MT and HS in the gas phase.
Identification and Characterization of MT and HS-decomposing heterotrophs All isolates were examined by using a commercial Pile tube No. 2 identification kit (Nissui Pharmaceutical Co. Ltd., Tokyo) and BiOLOG MicroStation SystemTM (BiOLOG Inc., USA., supplied by Gunze Sangyo, Tokyo). In addition, the physiological characteristics of the two strains with the most potent MTand HS-decomposing activities (TOS-35 and TOS-55) were examined in more detail. TOS-35 was examined by using a commercial ID test NF-18 identification kit (Nissui Pharmaceutical Co. Ltd., Tokyo). The characterization was based on Bergey's Manual of Determinative Bacteriology8).
Assay of Guanine+Cytosine (G+C) contents
Genomic DNA was isolated and purified from bacterial cells by the method of Birnboim and Doly'). The G+C content of the DNA was determined by the HPLC method of Mesbah et al.9). The HPLC system used was: column, a STR ODS-H column (150x4 mm, Shimazu), previously equilibrated with 0.2M NH4HPO4-acetonitrile (40:1 v/v), at a flow rate of 1 ml/min and a column temperature of 40C.
Results and Discussion

Isolation of MT decomposing heterotrophs
As shown in Table 1 , a total of 272 heterotrophic bacterial strains were isolated from 71 soil samples by DMS-enrichment culture. The MT-decomposing activity of the isolated strains was examined and 28 strains exhibited this activity.
None of the heterotrophic bacteria isolated from pigpen, cowshed and henhouse were capable of decomposing MT. Since the above three areas were located within institutions of stock raising, it was thought that antibacterial agents were frequently scattered on these grounds both to prevent epidemics and for deodorization. Tables 1 and 2 ,however, it can be concluded that chemoheterotrophic bacteria capable of decomposing MT and HS occur widely in the environment.
MT decomposing activity versus HS-decomposing activity of each isolate
The MT-and HS-decomposing activities measured in the gas phase of our isolates and some of the authentic strains obtained from the IFO culture collection are shown in Table 3 .
All the isolates and authentic strains tested exihibited stronger MT-decomposing activities than
Thiobacillus thioparus TK-m, which is a well-known MT-oxidizing chemoautotroph7). Table 3 , how- Table 3 . MT-and HS-decomposing activities of the isolated and IFO strains.
* The concentration in the gas phase. ** ND: Not determined. The taxonomical traits of strains TOS-35 and TOS-55, both of which had the strongest MT-and HS-decomposing activities, were investigated ( Table  4 ). The colonies of strain TOS-35 on nutrient agar (NA) were white without soluble pigment, and emitted a strawberry-like odor. The strain was a Gram-negative obligately aerobic motile rod, lacked endospores, produced oxidase and catalase and was negative for oxidation-fermentation (OF) test. Strain TOS-35 could not utilize any of the sugars tested; including glucose, fructose, maltose, galactose, xylose, mannitol, sucrose, lactose, and esculin.
According to Bergey's manual8), the properties of strain TOS-35 were consistent with the genus Alcaligenes except for the hydrolysis of Tween 80. The absolute likelihood score with the ID kit showing that strain TOS-35 is Alcaligenes feacalis was 0.829. The characteristics of strain TOS-35 coincided with those of A. feacalis JCM 2503 (the type strain) including the Tween 80 hydrolysis and the GC content. Strain TOS-35, therefore, was identified as Alcaligenes feacalis.
The colonies of strain TOS-55 on nutrient agar (NA) were pale cream-colored without soluble pigment. It was a Gram-negative, obligately aerobic motile rod, lacked endospores, produced oxidase and catalase, and was positive for OF (oxidation). Other characteristics were as follows: growth temperature, 10-30C; growth pH, 4.0-10.5; Litmus milk, alkaline; oxygen requirement, obligate aerobe; growth on MacConkey agar, positive; poly--hydroxybutyrate accumulation, positive; hemolysis, positive; arginine dihydrolase, positive; penicillin tolerance, positive; acid from L-arabinose, D-xylose, positive; utilization-positive, glucose, 2-ketogluconate, j3-alanine, L-arginine, DL-lactate, glutarate, D-malate, transaconitate, DL-4-aminobutyrate, L-phenylalanine, L-leucine, L-tyrosine, ethanol, 2,3-butanediol, malonate, L-histidine; Voges-Proskauer test, negative; methyl red test, negative; anaerobic culture, negative; denitrification, negative; trehalose, mesoinositol, azelate utilization-negative.
According to Bergey's manuals), these properties of TOS-55 were similar to those of Pseudomonas sp. In addition, TOS-55 showed high similarity to Pseudomonas putida based on the data from the BiOLOG MicroStation SystemTM, which evaluates 95 carbon utilization tests (similarity score 0.862). Although a more precise study is needed to identify strain TOS-55, it is highly possible that TOS-55 belongs to the genus Pseudomonas. More detailed systematic studies of strains TOS-35 and TOS-55 are in progress and will be described elsewhere.
A section of the results presented here was announced at the Annual Meeting of the Japanese Society for Culture Collection, 1995.
